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We claim: 

)Q ty/* \- A combinatorial chemical synthesis reaction tool, 

comprising: 

a reaction vessel, 

5 a reaction vessel support disposed to hold the reaction 

vessels in aVreferred orientation, 

an inject\pn port, including a pressure seal, situated to 

provide access "to said reaction vessel for the injection of 

liquids into said\reaction vessel, 

^ 10 an evacuation \port, including a pressure seal, situated to 

rrl provide access to saNid reaction vessel for the evacuation of 

63 fluids from said reaction vessel, and 

SJ ... \ ■ . . 

pj injection and evaluation fittings formed to matingly engage 

© said respective injection and evacuation ports and to thereby 

%JQ \ . . 

15 enable the delivery of fluids to the reaction vessel and the 



P 



Si 



evacuation of fluids from said reaction vessel 



(a* 2. The reaction tool of claim 1, wherein said injection 

port is located at the top of said reaction vessel. 



20 

3. The reaction tool of claim 2, wherein said evacuation 
port is located at the top of said reaction vessel. 

4. The reaction tool of claim 2, wherein said evacuation 
25 port is located at the bottom of said reaction vessel. 

5. The reaction tool of claim 1, further comprising: 

a supplying vessel, and flexible tubing connected directly 
from said injection fitting to said supplying vessel. 



30 



6. The reaction tool of claim 5, further comprising: 
a receiving vessel, and 

flexible tubing connected directly from said evacuation 
fitting to said receiving vessel. 



35 
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7. The reaction tool of claim 1, wherein said evacuation 
port is a spring-loaded port. 

8. The reaction tool of claim 1, wherein said reaction 
vessel support comprises: 

top and bottom vessel support plates with tapered injection 
through fittings. 

9. The reaction tool of claim 8 further comprising an 
actuator to selectively control movement of the top and bottom 
vessel support plates. 

10. The reaction tool of claim 8 wherein the top and 
bottom support EritaVtes form a carousel and the tapered injection 
through fittirfgs are formed in a ring around the periphery of 
said top carousel ve^el support plate and tapered evacuation 
fittings formefl in a matching ring around the periphery of said 
bottom vessel /support carousel plate. 

11. The reaction tool of claim 2-Jo, further comprising: 
a top carousel fitting plate with fittings arranged in a 

ring around the periphery of said top carousel fitting plate to 
match the tapered injection through fittings of said top 
arousel vessel support plate. ^ 

12. The reaction tool of claim 11, further comprising: 

a bottom carousel fitting plate with fittings arranged in a 
ring around the periphery of said bottom carousel fitting plate 
to match the tapered evacuating through fittings of said bottom 
carousel vessel support plate. 

13. The reaction tool of claim 12, wherein said top and 
bottom carousel fitting plates close to simultaneously engage 
the injection fittings of said carousel top fitting plate with 
the tapered injection through fittings of said top carousel 
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vessel support plate and to simultaneously engage the evacuating 
fittings of said bottom carousel fitting plate with the tapered 
through fittings of said bottom carousel vessel support plate. 

5 14. The reaction tool of claim 13, wherein said vessel 

support carousel is connected to rotate under control of a motor 
to thereby align fittings and through fittings in a desired 
manner when said fitting plates are disengaged. 

10 15. The reaction tool of claim 14, wherein said vessel 

support carousel is reciprocally moved to agitate the reaction 



^ vessel . 

ru 
□ 

*S 16. The reaction tool of claim 13, wherein the top and 

"* 15 bottom carousel plates can be selectively moved to agitate the 

5 

Q reaction vessel. 

£fi 

V* . 

p 17. The reaction tool of claim 1, further comprising: 

*J3 a stirring motor with a magnet attached to its shaft, said 

20 magnet positioned adjacent a sidewall of said reaction vessel; 
and 

a stirring bar located within said reaction vessel, said 
stirring bar tending to follow the rotation of said magnet. 

25 18. The reaction tool of claim 1, further comprising: 

electromagnetic coils mounted around the outside of said 
reaction vessel, and 

a tapered whisk stirrer located within said reaction 
vessel, said stirrer being responsive to varying magnetic fields 
30 produced by said push-pull coils by rotating within said 

reaction vessel, thereby stirring the contents of said vessel. 
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19. The reaction tool of claim 1, further comprising: 
electromagnetic push-pull coils mounted adjacent the 
outside of said reaction vessel, and 
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a floating stirrer located within said reaction vessel said 
stirrer being responsive to varying magnetic fields produced by 
said push-pull coils by rotating within said reaction vessel, 
thereby stirring the contents of said vessel. 

5 

20. The reaction tool of claim 1, further comprising: 
a resistive heater which snaps on to the exterior of said 
reaction vessel. 

10 21. The reaction tool of claim 20, wherein said resistive 

heater includes means for selective on-line control. 

22. The reaction tool of claim 1, further comprising a 

U-valve formed of flexible tubing and connected to regulate the 

• ^ 

15 flow of liquids from said evacuation through fitting. 

3 

^/\p ^^V* ^3* A universal fluid exchanger comprising: 
"i^j^ a Veaction vessel ; 

a reaction vessel support disposed to hold the reaction 
20 vessels irk a preferred orientation; 

an injection port, including a pressure seal, situated to 
provide access to said reaction vessel for the injection of 
liquids into said reaction vessel; 

an evacuation port, including a pressure seal, situated to 
25 provide access t^ said reaction vessel for the evacuation of 
fluids from said rveaction vessel; 

injection and Evacuation fittings formed to matingly engage 
said respective injection and evacuation ports and to thereby 
enable the delivery ofv fluids to the reaction vessel and the 
30 evacuation of fluids frVm said reaction vessel; and 

an actuator for controlling selectively aligning the 
injection and evacuation pprts and the injection and evacuation 
fittings, respectively . 
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24. The fluid exchanger of claim 23, wherein said 
injection port is located at the top of said reaction vessel. 



25. The fluid exchanger claim 24, wherein said evacuation 
port is located at the top of said reaction vessel. 

26. The fluid exchanger of claim 24, wherein said 
evacuation port is located at the bottom of said reaction 
vessel . 



27. The fluid exchanger of claim 23, further comprising: 
a supplying vessel; and 

flexible tubing connected directly from said injection 
fitting to said supplying vessel. 

28. The fluid exchanger of claim 23, further comprising: 
a receiving vessel; and 

flexible tubing connected directly from evacuation fitting 
to said receiving vessel. 



29. The fluid exchanger of claim 23, wherein said 
evacuation post is a spring-loaded port. 

30. The fluid exchanger of claim 23, wherein said reaction 
vessel support /further comprises: 

top and/bottom carousel vessel support plates with tapered 
injection tnrough fittings formed in a ring around the periphery 
of said top c»a?otTsel vessel support plate and tapered evacuation 
fittings for*ed in a matching ring around the periphery of said 
bottom vessefl support carousel plate. 

31. The fluid exchanger of claim further comprising: 
a top carousel fitting plate with fittings arranged in a 

ring around the periphery of said top carousel fitting plate to 
match the tapered injection through fittings of said top 



carousel vessel support plate. 



32. The fluid exchanger of claim 31, further comprising: 

a bottom carousel fitting plate with fittings arranged in a 
ring around the periphery of said bottom carousel fitting plate 
to match the tapered evacuating through fittings of said bottom 
carousel vessel support plate. 

33. The fluid exchanger of claim 32, wherein said top and 
bottom carousel fitting plates close to simultaneously engage 
the injection fittings of said carousel top fitting plate with 
the tapered injection through fittings, of said top carousel 
vessel support plate and to simultaneously engage the evacuation 
fittings of said bottom carousel fitting plate with the tapered 
through fittings of said bottom carousel vessel support plate. 

34. The fluid exchanger of claim 33, wherein said actuator 
is connected to said vessel support carousel causes it to rotate 
under control of a motor to thereby align fittings and through 
fittings in a desired manner when said fitting plates are 
disengaged . 

35. The fluid exchanger of claim 23, further comprising: 

a stirring motor with a magnet attached to its shaft, said 
magnet positioned at the sidewall of said reaction vessel; and 

a stirring bar located within said reaction vessel, said 
stirring bar being responsive to the rotation of said magnet by 
similarly rotating. 

36. The fluid exchanger of claim 23, further comprising: 
electromagnetic coils mounted to the exterior of said 

reaction vessel; and 

a tapered whisk stirrer located within said reaction 
vessel, said stirrer being responsive to varying magnetic fields 
produced by said coils by rotating within said reaction vessel, 
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thereby stirring the contents of said vessel. 

37. The fluid exchanger of claim 23, further comprising: 
electromagnetic coils mounted to the exterior of said 

reaction vessel; and 

a floating stirrer located within said reaction vessel said 

stirrer being responsive to varying magnetic fields produced by 

said coils by rotating within said reaction vessel, thereby 

stirring the contents of said vessel. 



10 



fQ 38. The fluid exchanger of claim 23, further comprising: 

05 a resistive heater which snaps on to the exterior of said 

j=y reaction vessel. 

w 

15 39. The fluid exchanger of claim 38, wherein said 

si 

5 resistive heater includes a controller for on-line control. 

P 

m 

40. The fluid exchanger claim 23, further comprising a U- 
Q valve formed of flexible tubing and connected to regulate the 

~1j 20 flow of liquids from said evacuating through fitting. 

41. The fluid exchanger of claim 34, wherein said 
supplying vessels are connected to supply reagents and solvents 
for use in combinatorial chemical synthesis. 

25 

42. The fluid exchanger of claim 41, wherein the actuator 
further comprises a carousel rotation motor connected to rotate 
said vessel support carousel; and said fluid exchanger further 
comprises : 

30 a resistive heater which snaps on to the exterior of said 

reaction vessel, 

a stirring motor with a magnet attached to its shaft, said 
magnet positioned at the sidewall of said reaction vessel; and 
a controller connected to control said carousel rotation 
35 motor, said resistive heater and said stirring motor. 
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4 3 . The fluid exchanger of claim 42, further comprising : 
a plurality of reaction vessels, each having a resistive 

heater snapped on to its exterior; and 

a plurality of stirring motors positioned at the sidewalls 
5 of said reaction vessels, with each resistive heater and each 

stirring motor connected for stored program control by said 

controller. 
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4VI . A method for automatically exchanging fluids within 
10 one or \iore reaction vessels held in a vessel support structure, 
compnsifvj the steps of : 

a) positioning a reaction vessel to receive reactant from 
an injectiota fitting; 

b) engaging the reaction vessel with the injection 
15 fitting; 

c) determining whether all the desired reactants are 
contained withinXall the appropriate reaction vessels; 

d) disengagxyng the inj ection f ittings and returning to 
step a) if more reactants are desired ; 

20 e) if the dete^ra^ation is made in step c) that no more 

reactants are reqi^req,\\determining whether the reactants are at 



ire j 
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a desired tempera] 

f) heating tfeact^ 
to step e) ; and 

g) stirring ireac 



which require heating and returning 
within reaction vessels. 



45, 



The meth( 



of: 



of cla/LiK 44, further comprising the steps 

her moVe reactants are required for any 



h) determini 

30 of the reaction vessels and proceeding to step d) if more 
reactants are required ; 

i) aligning reaction vessels Vith evacuation fittings if 
no further reactants are required; ^nd 

j ) engaging evacuation fittings^ with reaction vessels and 
35 evacuating contents from a reaction vessel. 



4,6, An integral heater and stirrer for clip on attachment 
to a reaction vessel comprising: 
a cSsip ; 

a mousing platform having a port, said mounting platform 
attached to\he clip; 

a temperature coefficient of resistance heater pad attached 
to the clip; 

a stirring^ motor Jhaving a shaft with a magnet at its end; 

and \ J$\^T**^ 

a bushing whaJ^b^Vhey^tirring motor is mounted through the 
bushing so that^nen the \ii/tegral heater and stirrer is clipped 
to the reaction \^ssel^^rre magnet is properly spaced with 
respect to a sioew^^i of tnte reaction vessel and the clip 
supports both said heater pack and said stirring motor. 



